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This study aims to know the faunal composition of living ostracodes in various seaweeds in 
the intertidal zone, their adaptation to microhabitats if it exist, the zoogeographical and 
characteristics of Indonesian Xestoleberis and Paradoxostomatinae species, which are not 
described yet.  Out of the 21 species, two families, Paradoxostomatidae (genera: 
Paradoxostoma s. l., Brunneostoma and Bradystoma) and Xestoleberididae, were found to be 
dominant in terms of number of species and abundance in the phytal faunas.  In the tall and 
smooth surface algae in open wavy rocky beach, the prominent living phytal fauna was 
Brunneostoma sp. 2, and Bradystoma sp. (all Paradoxostomatidae), on the other hand, on the 
relatively stable the fauna from filamentus algae in open wavy rocky beach the prominent 
species are Brunneostoma sp. 1, Paradoxostoma s. l. sp. 1, and Xestoleberis spp, and in the 
tall and smooth surface algae in embayed sandy muddy beach was dominantly consisted with 
Xestoleberis spp.  Species living on tall and smooth surface algae in the open wavy rocky 
beach have specialized large mouth-part which is used as a sucker to stick to the surface of 
the algae, have robust claw and long coxa.  Four species of Xestoleberis and six species of 
Paradoxostomatinae were observed, illustrated, and described.  Biogeographycal analysis 
revealed that Indonesian Xestoleberis were composed of Oriental element, Australian 

































Indonesian is located in a complicated and important area in term of biogeography.  
In the world, biographic regions devided into six regions by Sclater in Udvardy (1975): 
Paleartic, Oriental, Ethiopian, Australian, Neartic, and Neotropical region.  Indonesia is close 
to boundary between Oriental region and Australian region.  There is also the area called 
Wallacea region, a mixture zone between Oriental and Australia region (Wallace, 1869).  The 
complicated biogeography must be related to the geological background.  The plates in 
Indonesia regions are composed of Eurasian plate and Indo Australian plate and some other 
microplates (Bird, 2003).  However, these discussions on biogeography have been done 
based on the land animals and plants, and little attentions were paid to the marine animals, 
especially intertidal animals. 
In this study, intertidal ostracodes were used as the animal to discuss the 
biographical features of Indonesian intertidals.  Ostracodes are typically around 0.3-30 mm in 
size (Athersuch et. al, 1989).   Their bodies are protected by a bivalve-like carapace.  The 
ostracodes have diversified to distribute in various environments with special adaptations 
(e.g. Kamiya, 1988). 
The aim of this study are to know: 
• The faunal composition of living ostracodes in various seaweeds in the intertidal zone   
• Their adaptation to microhabitats if it exist 
• Biogeographical analysis and characteristics of Indonesian Xestoleberis species 
• Characteristics of Indonesian Paradoxostomatinae species 





2. MATERIALS AND METHODS  
Fifteen species of algae were collected from four localities on two islands, Madura 
Island (Pamekasan and Sumenep) and Bali Island (Tanah Lot and Blue Lagoon).  The 
habitats were classified into three types: 
1. Tall and smooth surface algae in open wavy rocky beach as the physically 
toughest habitat (algae from this habitat: Ulva sp., Sargassum sp. 1, 
Grateloupia sp., Galaxaura sp., Padina sp., Nemalion sp., Masthopora sp., 
Chondrus sp., Prionitis sp., Chlorodesmis sp.). 
2. Filamentus algae in open wavy rocky beach (Chondria sp., Bostrychia sp., gen. 
et sp. indet); and Tall and surface algae in embayed sandy muddy bottom with 
coral fragments (Gigartina sp., Sargassum sp. 2).  These are relatively stable 
habitats. 
3. Coral fragments from embayed sandy muddy beach, only used for the 
morphological adaptation in calm and stable habitat. 
 
3. RESULT, DISCUSSION, AND CONCLUSION 
3.1. Faunal Composition of Ostracodes in the Intertidal Zones of Indonesia  
Out of a total of 1264 individuals 21 ostracode species were found.  
Paradoxostomatidae has 10 species and Xestoleberididae has 4 species, and other families 
such as Loxoconchidae, Hemicytheridae and Bairdidae were subordinate.  A few species 
were found abundantly in many algae samples (two families, Paradoxostomatidae and 
Xestoleberididae, were found to be dominant in terms of number of species and abundance in 
the phytal faunas), but many species were rare.   
1. Indonesian intertidal phytal ostracode faunas are dominated by two taxa: 
Paradoxostomatinae and Xestoleberis. 
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2.  Physically the thoughest habitat (tall and smooth surface algae in open wavy beach) 
have Bradystoma sp. and Brunneostoma sp. 2 as prominent species (all of them are 
Paradoxostomatinae). 
3.  Relatively stable habitat (filamentus algae in open wavy beach/tall and smooth surface 
algae in embayed beach) have Xestoleberis spp., Brunneostoma sp. 1 and 
Paradoxostoma s. l. sp. 1 as prominent species. 
4.   There is a specific relationship between habitats and ostracode species composition 
 
3.2. Morphological Adaptations of Paradoxostomatinae to Microhabitats 
The first analysis of relationship between habitat of Paradoxostomatinae and 
morphology revealed that: 
• The suction-cup-like mouthpart of Paradoxostomatinae enables it to survive in the 
tough habitats.  
• The combination of robust claws, and large mouthparts enable species to inhabit the 
toughest habitat of tall and smooth surface algae in open wavy beach. 
 
3.3. Description of  Xestoleberis Species and Zoogeographical Analysis  
The systematic descriptions: 
Order: Podocopida Sars, 1866 
Superfamily: Cytheroidea Baird, 1850 
Family: Xestoleberididae Sars, 1928 
Genus: Xestoleberis Sars, 1866 
The most important characteristics, they are: DDP (Differentiation Distributional 
pattern of Pore-system), carapace shape, frontal muscle scar shape, the number of setae of the 
third podomere of the mandibular palp, shape and position of the ejaculatory duct are few 
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characteristics that classify ostracode into groups (Sato and Kamiya, 2007).  The morphology 
of pore systems was used to subdivide the species in to three groups: Group A (sieve and lip 
types), Group B (sieve type), and Group C (sieve and simple types).  The carapace shape of 
Group A is generally laterally elongated, Group B is rounded, and Group C is rounded and 
taped on the ventral margin.  The third podomere of the mandibular palp of Group A is four, 
Group B is six, Group C is two.  The tip of the ejaculatory duct of the group are follows: 
Group A (Xestoleberis hanaii Group, on the lobe towards the outside, for the X. dentata 
Group, the lobe tube protruding outside, and for the X. setouchiensis Group,  the lobe toward 
to distal), Group B is on the lobe and towards the inside, and Group C is protruded towards 
the inside.  Based on these characteristics, X. sp. 1,  X. sp. 2, X. sp. 3 species of Indonesian 
Xestoleberis belong to Group A while X. sp. 4 belong to Group B.  The  morphology of the 
uppermost muscle scar (Y type) and the number of setae of the maxillular palp (four setae on 
the first podomere) indicate that X. sp. 1, X. sp. 2, X. sp. 3 belong to Group A, but X. sp. 4 
belong to Group B because the muscle scar is U type.  In comparison with the other 
Xestoleberis species, the distribution of pore system and the morphology of the male sexual 
organ of Indonesian Xestoleberis is not matching to any species of Xestoleberis.  
Xestoleberis dentata Group distributed all over the world.  Based on the 
morphology of male copulatory organ, the phylogenetic relationship can be infered.  
Xestoleberis sp. 1 from Indonesia and X. sp. 2 has asymmetric distal lobe, and this 
characteristic can be seen only in area of Australian and Ryukyu Island species.  Distal lobe 
of other species is symetry.  When the ejaculatory duct was observed, there is two types: 
1. The loop type is only seen for Indonesia Xestoleberis sp. 1 and X. sp. 2, and 
Australian yambaensis  
2. The coil type is seen for all others species 
Then capsule shape was observed and it was grouped into three groups: 
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1. Edge type is shown in X. nitida, X. labiata, X. xaixaiensis, X. ikeyai, X. dentata, X. 
hawaiensis 
2. Round type is shown in X. aurantia, X. rubens, X. sp. 1 from Ryukyu Island, X. 
yambaensis, X. sp. 8 from Hawai 
3. Intermediate type is shown in X. pellucida, X. mixohalina, X. hopkinsi, X. aff. 
hopkinsi, X. sp. 1 and X. sp. 2 from Indonesia 
The comparison of distal lobe, ejaculatory duct, and capsule of Xestoleberis dentata 
Group.  Indonesian X. sp. 1 and X. sp. 2 have close relationship with X. yambaensis based on 
the shape of distal lobe and ejaculatory duct. 
Distribution of X. hanaii Group in the world.  From the male copulatory organ, X. 
sp. 3 is undescribed species.  Japanese species X. hanaii have thick (wide) distal lobe and 
round capsule.  While species which elongate distal lobe and triangle/round capsule shown in 
X. sesokoensis, X. sp 11’ from Ryukyu Island, X. sp. 2 from Philippine, X. porthedlandensis, 
X. puntaperonensis, from Australia, and X. sp. 5 from Hawai.  Xestoleberis sp. 11 from Japan 
has thick distal lobe and triangle capsule.  Indonesian has unique characteristics such as 
elongated distal lobe and quadrate capsule. X. sp. 3 is unique. 
The distribution of Xestoleberis B Group, from the male copulatory organ, X. sp. 4 
is undescribed species.  While X. sp. 4 has rhomboide capsule similar to Japanese 
Xestoleberis species. On other hand, X. maculata from Africa, Australian X. 
tantabiddycreekensis, and X. cauticola has quadrate capsule, and X. sp. 3 from Philippine has 
triangle capsule. The Indonesian X. sp. 4 is closely related to Oriental, especially Japanese 
species. 
Four Indonesian Xestoleberis species: 
- X. sp. 1 and X. sp. 2 (Australian element) 
- X. sp. 3 (unique species) 
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- X. sp. 4 (Oriental element) 
As expected, Indonesian species have complicated background, mixture of 
Australian element and Oriental element, in addition to an unique species.  
 
3.4. Characteristics of Paradoxostomatinae Species 
 
The systemic decriptions: 
Order: Podocopida Sars, 1866 
Family: Paradoxostomatidae Brady and Norman, 1889 
Subfamily: Paradoxostomatinae Brady and Norman, 1889; emend Schornikov, 
1993 
Genus: Brunneostoma Schornikov, 1993 
There are two Brunneostoma species from Canary and Madeira Island: B. cuneatum 
Schornikov and Keyser, 2004, B. littorale Schornikov and Keyser, 2004, and Australian 
Brunneostoma (B. minya Behrens, 1991).  The capsule of male sexual organ of  B. sp. 1 is 
similar to B. littorale.  B. sp. 3 similar to B. minya but the capsule of male copulatory organ 
of B. minya is curved.  Two Japanese Brunneostoma (P. brunneum reported by Okubo, 1978 
and P. bruneatum reported by Schornikov, 1975) similar to B. sp. 2 of Indonesian species but 
inner clasping organ of Indonesian species is thinner than Japanese species. 
Two species of genus Paradoxostoma s. l. found from Indonesia.  P. s. l sp. 1 
similar to P. aculeoliferum Schornikov, 1975 from Japan, but the distal lobe of P. 
aculeoliferum is wider than P. s. l. sp. 1.  While P. s. l. sp. 2 similar to P. aculeatum Behrens, 
1991 from Australia, but the inner clasping organ of . P. s. l. sp. 2 is protude outside the 
margin.  There is Paradoxostoma species reported by Arai (2014) from Oman, its similar to 
Indonesian P.  s. l. sp. 1. 
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One species of Bradystoma found from Indonesia.  Bradystoma sp. Schornikov and 
Keyser, 2004 from Australia, has different shape of male sexual organ with Indonesian 
Bradystoma.  The capsule of Australian species is rounded, while Indonesian species is 
elongated.  The distal lobe of Australian species also rounded, while Indonesian species is 
elongated and the tip is pointed. Morikoshi (2013) reported Bradystoma sp. from Phillipine, it 
seems similar to Indonesian species. 
   From carapace shape and male copulatory organ, it is very difficult to explain the 
phylogeny relationship. The distribution of Paradoxostoma s. l. in the world, from the 
copulatory organ and carapace shape, P. s. l. sp. 2 has close relationship with Paradoxostoma 
from Japan (Paleartic region) and Australia region, while P. s. l. sp. 1 has relationship with 
Paradoxostoma from Oman (Ethiopian region).  Indonesian Bradystoma species has 
relationship with Philippine (oriental region) and East Australian.  It is seem distribution of 
Paradoxostomatinae species is wider than Xestoleberis species. 
• First comprehensive description (carapace and softpart as well) of Indonesian 
ostracodes species have been done 
• The new ostracode species in Indonesia: Brunneostoma sp. 3, B. sp 2, P. 
aculeoliferum, Bradystoma sp. 
 
SUMARRY 
• Indonesian intertidal seaweed faunas in wavy conditions are dominated by 
Paradoxostomatinae. 
• Indonesian intertidal seaweed faunas in relatively stable conditions are dominated by 
Paradoxostomatinae and Xestoleberis. 
• Paradoxostoma has specialized the mouthpart and tip of legs to hold on the seaweed 
in wavy conditions. 
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• Four species of Xestoleberis and six species of Paradoxostomatinae were observed, 
illustrated and described. 
• Biogeographycal analysis revealed that Indonesian Xestoleberis were composed of 
Oriental element, Australian element, and original species.  While Paradoxostomatine 
has relationship with Oriental, Ethiopian, Palearthic, and Australian element. 
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